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UNITED STATES PATENT 

1 
This invention relates fo torque-transmitting 
devices and more particularly fo novel and 
proved coupling or clutch meaxs for 
ring torque between two members which are 
capable of relative rotation with respect fo one 
another. 
One obJect of the present invention is fo pro- 
vide a novel torque-transmitting device for 
transmitting torques up fo a predetermined 
torque between a pair of members adapted for 
relative rotation with respect fo one another, 
said device being of a type adapted fo effect 
substantially complete and frictionless disen- 
gagement between the two interconnected mem- 
bers when said predetermined torque is ex- 
ceeded. 
Another object is fo provide a safety coupling 
or clutch adapted fo cormect a driven member 
such, for example, as the work-engaging ele- 
ment of a power tool fo a driving member such 
as the motor of said tool in such manner that 
when the driven member is subjected fo a 
sistance which applies thereto a torque in 
cess of a predetermined torque, transmission of 
torque between the driving member and the 
driven member is substantially completely dis- 
continued. 
Still another object is fo provide a coupling 
or clutch of the above Character wherein re- 
engagement of the driven and driving members 
is automatically obtained, after removal of the 
torque in excess of the maximum torque which 
can be transmitted by said coupling, by bring- 
lng said members fo the saine rotational speed 
as, for example, by bringing both members fo 
test. 
A further object is the provision of a novel 
torque-transmitting device for transmitting 
torques between a pair of rotary .members in 
which a plurality of shoes are provided for 
frictionally engaging a shoe-engaging surface 
and wherein there ls provided a novel pivotal 
mounting for the shoes and novel means for 
urging the shoes into frictional engagement with 
the shoe-engaging surface. 
Stfll another object is the provision of a novei 
clutch or coupling of t1e above character which 
is simple, compact and reliable in operation, and 
which can be readily and economically manu- 
îactured and assembled. 
The invention accordingly comprises the 
tures of the construction, combination of ele- 
ments and arrangements of parts which will  be 
exemplified in the construction hereinafter set 
forth and the scope of the application of which 
will be indicated in the claims.  . 

OFFICE 

2,601,012 
SAFETY COUPLING 
Otto E. WoIff, Cambridge, lIass., assignor of one- 
fourth to Polaroid Corporation, Cambrîdge, 
lIass., a corporation of Delaware 
Application August 8, 1947, Serial No. 767,474 
12 Claires. (CI. 64D30) 
For a fuller understanding of the nature and 
objects of the invention, reference should be 
had fo the following detailed description taken 
in connection with the accompanying drawings, 
5 in which: 
Figure i is a sectional view of one type of 
power tool adapted fo embody the novel clutch 
or coupling of the present invention, the sec- 
tion being taken along the axis of rotation of 
10 the rotary elements of said tool; 
Fig. 2 is a sectional view taken substantially 
along line 2D2 of tig. 1; and 
Fig. 3 is an enlarged fragmentary sectional 
view of the portion-of the structure of Fig. 2 
15 showing the frictional surfaces of the coupling 
in disengaged position. 
leferring fo the drawings, the novel power- 
transmitting .device of the present invention 
illustrated by way of example in the form of 
20 self-contained, relatively simple and compact 
unit which may be readily adapted fo intercon- 
nect a pair of rotary members and fo serve 
a safety clutch or coupling for said members. 
In the form shown, the coupling is 
25 fo interconnect the driving shaft |9 of a power 
tool such, for.example, as a power driven screw 
driver fo the screw driver element |2, the driv- 
ing shaft being driven, for example, by a suit- 
able- electric motor, hot shown. If is fo be ex- 
30 pressly nderstood, however, that the novel 
structure of the invention.is hot limited fo the 
transmission of a torque from a power driven 
shaft fo a tool member, but may be utilized 
transmit torque between any members 
35 for angular rotation with respect fo another, 
for example, fo transmit torque from 
fo a pulley, or from a driving shaft fo a driven 
shaft of a transmission. 
In the specific form illustrated, the torque- 
40 transmitting device of the invention comprises 
a housing member |4 which includes  substn- 
tially cylindrical peripheral portion |6 whose 
inner periphery provides  substantially con- 
tinuous shoeNengaging surface |8. Af one end 
45 of said housing there is provided a tool-engag- 
ing member 2{} which is preferably an integral 
extension of said h0using and is provided with 
a bore coaxial with the shoe-engaging surface 
16 for receiving one end of a tool element such, 
50 for example, as a screw driver element |2, the 
latter being-rigidly fixed in said member as by 
means of a set screw 22. Projecting into the 
open end of housing |4 is an extension of driv- 
ing shaft |{} comprising, preferably as integral 
55 parts thereof, an inner cylindrical end section 
24, a polygonal portion 26 (fo be more fully de- 
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3 4 
scribed hereinafter) adjacent said end section, vhen subjected to compression along one axis in 
and another cylindrical section 28 on the other a confined space, fo apply pressure radially of 
side of said polygonal section. Inner cylindrical said axis in contradistinction to such relatively 
end 24 of said extension is mounted in a suit- rigid materials, for example, as the metals, wh|ch 
able thrust ball bearing 25, wh|ch is, in turn,  wfll tend to transmit a compressive force applied 
mounted in the end of said honsing adjacent thereto, only in the direction of application 

tool-receiving member 20. A shouder provid- 
ed by polygonal portion 28 of said extension en- 
gages the inner end of bearing 2 and the cor- 
responding shoulder at the other end of said 
polygonal portion bears against the inner end 
of a su|table bushing 29 mounted as by means 
of a snap ring 39 in housing |4 and having jour- 
naled therein cylindrical portion 28 of said shaft 
extension. 
To transmit torque from shaft | 9 fo housing I,. 
and thence to element |2, there is provided a 
plurality of shoes 32 mounted for rotation with 
said shaft |8, and in the form shown four such 
shoes are used and are pivotally mounted on po-  
lygonal portion 28, the latter being square in 
cross-section, a mount for one shoe being pro- 
vided on each side thereof. 
Portion 28 is hollowed out, preïerably by hav- 
ing a pair of axial slots cut therethrough, thereby 25 
forming therein a longitudinally extending cham- 
ber for receiving a block 34 of a yieldable ma- 
ter|al wh|ch does hot appreciab!y change ifs vol- 
ume under pressure, such as natural vulcanized 
rubber. Four corner sections a8 are thus also 3o 
formed in portion 28, and pairs thereof are adapt- 
ed to slidably mount in dovetail grooves four 
plate:like members 38 whose upper surfaces are 
preferably flush vith the outer surfaces of said 
portion 28, each said plate:like member being .» 
provided with a central circular hole 49, wh|ch is 
adaPted to mount a ball member 42. Each of said 
ball members is adapted fo serve as a pivotal 
mount for one of shoes 32, the latter being pro- 
vided with a .groove or indentation having a con- 4 
forming spherical surface for receiving the upper 
portion of said ball member, shoes 3 being thus 
free for limited universal pivotal movement. 
Mounted beneath each of plate members 8 be- 
tween each of ball members 42 carried by said 45 
plate members and block 14 are a plurality of 
plates 44 of a su|table rigid mater|al, such as a 
spring steel, said plates being substantially rec- 
tangular in shape and having their long edges 
guided between the faces of corner secti0ns 8 of 50 
portion 25. As a result of this arrangement, when 
block 3 is under compression, if transmits that 
compression through spring plates 44 to halls 42, 
wh|ch in turn transmit the pressure fo shoes 12, 
tending .fo urge the latter into frictional engage-  
ment with shoe-engaging surface |8, the normal 
pressure exerted by the said Shoes and said sur- 
face being a functipn of the amount of compres- 
sion applied to said block 84. 
Block a4 is preferably formed of a natural vul- 
canized rubber of the type wh|ch maY be sub- 
jected fo substantial compression without taking 
on a permanent set. The hardness may, for ex- 
ample, be of the order of 40 fo 50 durometer 
units, although if is no in any respect critica!. 
Whfle a natural vulcanized rubber havng the 
above characteristics is preferred, if is equally 
possible to use synthetic products such as the 
buna rubbers, and particularly such synthetic 
rubbers as Buna N or neoprene. The terre "rub- 
ber-like mateAal" as used herein is fo be ex- 
pressly unders{ood fo be generic fo that class of 
materials wh|ch possesses properties genera!ly 

thereof. 
A novel feature of the construction of the pres- 
ent invention is the provision between each ball 
l0 member 42 and block 34 of one of plates 4 formed 
of a rigid n!aterial such as metal, wh|ch plate 
may bend around said ball member fo provide 
for variations in the shape of said block when the 
latter is subjected fo compression wh|le trans- 
lU mitting all of the radial pressure exerted by said 
block to said ball member. 
Tò maintan block 4 under compression, shaft 
|9 is preferably hollow, and in the end thereof 
wh|ch connects with the inter|or of portion 28 a 
rod 4.8 is preferably mounted, said rod engaging 
one end of said block so that axial movement 
of said rod fil the direction of member 2 com- 
presses said block. To control the movement of 
said rod and to maintain the saine in a given 
position, a pair of diametrically opposed, rec- 
tangular slots 48 are provided in shaft |0, and 
in said slots there is mounted a pin 9 wh|ch ex- 
tends .radially of said shaft and enga-ges the end 
of said rod remote from block $4. Pin 5} is held 
in said slots by a nut member 82 wh|ch is thread- 
ed on an externally threaded portion of shaft 
said nut member being provided with an annular 
groove 54 wh|ch receives said pin and fixes the 
sam against radial movement wh|le permitting 
the rotation of said nut member with respect to 
said pin, said rotation moving said pin a-xially and 
transmitting aid movement in turn to rod 4, 
the latter thereby varying the compression under 
wh|ch said block is held. This provides for a 
ready and convenient adjustment of the pressure 
wh|ch normally urges shoes 32 into engagemen 
with shoe-engaging surface 8 and thereby con- 
trols the maximum torque transmittabie by the 
coupling o the present invention, that is, the 
maximum torque wh|ch can be transmitted ïrom 
shaft | } fo screw dr|ver element | 2. 
The foregoing coupling construction is partic- 
ularly adapted to effect substantia[iy complete 
disengagement between the dr|ring shaft |0 and 
screw dr|ver element |2 when the predetermined 
maximum transm!ttable torque for wh|ch it is 
set is exceeded, the disengagement being such 
that re-engagement will not occur until there 
is no relative rotation between said members as, 
for example, when both are at test. In order to 
achieve this result, a lubricant is preferably pro- 
vided in the chamber formed within housing 
member |4. It is fo be noted that only one end 
of said chamber is open and said open end is 
60 rendered substantially fluid tight by means of 
bushing 29 and cylindrical extension 28 of short 
|0 whose periphery said bushing engages. Shoes 
2 are preferably formed of metal, and when so 
formed the lubricant used is preferably an off, 
C5 and a quantity thereof is provided within hous- 
ing |4 suflicient fo cover shoe-engaging surface 
|8 with a film thereof during rotation of the 
coup[ing. 
When the maximum transmittable torque 
70 exceeded and shoes 32 begin to slip, relative fo 
surface |8, this slipping action, because of the 
pivotal mounting of said shoes, will cause the 
latter fo tilt somewhat about an axis substan- 

analogous to the properties of natural vulcan- tially perpendicular to the direction of rotation 
ized rubber, L ê., a yieldable, mater|al adap(ed, 75 thereof, i. e., about an axis sabstantialty paratlel 



»601,01 

fo the-xis of rotation of shaft J0, thereby pro- 
ducing a wedge effect between the friction sur- 
faces. When this wedge action takes place, 
lubricting film 60 of the ail within housing 
is forced between said engaging surfaces and in 
effect produces a complete separation of said sur- 
faces, as illustrated in somewhat exggerated 
fshion in Fig. 3. Substntially no torque 
be transmitted îrom the driving member fo the 
driven member whfle this condition exists, which 
is as long as shoes 32 are rotating ata different 
angular velocity than housing |4. !e-engage- 
ment of the friction surfaces for the purpose of 
effecting a power transmission from shaft 8 fo 
tool element 2 is not achieved untii there is no 
relative rotation between said shaft and said tool 
element. Under normal operating conditions, in 
order fo effect re-engagement between the fric- 
tionai surfaces sa as fo make possible the ïurther 
power transmission from the driven fo the driv- 
ing members, if is necessary fo bring said mem- 
bers fo test or fo completely unoad the driven 
member, i. e., tooi element 2, sa that the 
oî lubricating flm 68 is sufiîcient fo bring the 
latter element fo the speed of the driving member. 
In general, when one surface slides over a 
conforming surface in the presence of a lubri- 
cant, as when the shoes are slipping, the dis- 
tribution of pressure in the lubricant depends on 
the bearing pressure, speed, vscosity of the lu- 
bricant, the geometry of the surfaces, and the 
method of support. The ratio of the free slip- 
ping torque fo the torque which causes siipping 
varies with speed and viscosity, but is normaly 
of the order of one per cent or less. The static 
frictional coeïcients depend, of course, on the 
materiIs and the characteristics of the surfaces, 
but da not vary a signfiïcant amount for a given 
pair of materials. Shoes $2 may be of plastic or 
rubber, but in the above-described embodiment 
are preferably of rnetal, and lubricants may be 
straight nneral ails. Oiliness additives are in 
generai undesirabie, but anti-oxidants, anti- 
foam, and extreme pressure agents may be added. 
The lowest viscosity which wfll give adequate 
iubrication is preferred, in order fo minimize the 
free slipping torque. Water and aqueous solu- 
tions may be used with rubber shoes. 
appears fo be an adequate iubricnt where speeds 
are high or the ioad is light. Metal shoes, for 
example, of steel, may take ioads up fo fve- 
hundred pounds per square inch. 
In the «bove-described embodiment of the in- 
vention, shoes 2 are pivoted centraHy on the 
ball members 42, and this provides for operation 
of tre coupling in either direction. Where tre 
unit is to operate in one direction only, the free 
slipping torque may be reduced somewhat by 
pivoting tre shoes closer to their trailing edges. 
There is thus provided a novel torque-trans- 
mitting device useful particularly as a coupling 
and embodying novel means for mounting fric- 
tion members for operative engagement with one 
another and novel means for automatically 
fecting substantially complete disengagement of 
said members when a predetermined torque is 
exceeded. There is also provided novel means for 
controlling tre frictional engagement between 
tre friction members sa as fo vary tre maximum 
torque which can be transmitted. 
Since certain changes in tre constructions set 
forth which embody tre invention may be ruade 
without departing from its scope, itis intended 
that all marrer contained in the above descrip- 
tion, or shown in tre accompanying drawings, 

shall ,be interpreted as illustrative and not in a 
limiting sel]se. 
What is claimed is: 
 1. In a device for transmitting torque, a pari" 
 of members adapted for rotation with respect 
to one another, one of said members providing a 
shoe-engaging surface, a plurality of friction 
shoes adapted for frictional engagement with said 
shoe-engaging surface, a hollow, polygonal ruera- 
i0 ber connected tothe other of said members, a 
mount provided in each side of said polygonal 
member for pivotally mounting one of said shoes, 
a member of rubberlike material contained in 
said polygonal member, a resflient platelike mem- 
15 ber interposed between said member of rubber- 
like material and each said mount and adapted 
ta transmit forces from said rubberlike member 
to said mount, and means carried by said polyg- 
anal member for engaging said rubberlike mem- 
0 ber and for holding tre saine under compres- 
sion to cause the latter to apply a force tending 
to press said shoes into engagement with said 
shoe-engaging member. 
2. In a device for transmitting torque, a pair 
2 of members adapted for rotation with respect to 
one another about a predetermined axis, one of 
said members providing a friction surface, means 
coaperating with said first-named member to pro- 
vide a fiuid-tight housing which ras friction sur- 
30 face on tre interior thereof, said housing contain- 
ing a lubricant adapted to caver said friction sur- 
face during operation 'of said device, and means 
within said housing connected to tre other of 
said members for frictionally engaging said sur- 
3 face, said last-named means comprising a plu- 
rality of friction shoes normally in engagement 
with said friction surface, a plurality of mounts, 
ea.ch mourir pivotally mounting one of said fric- 
tion shoes, supporting means for said mounts rig- 
0 idly secured to said other member, a member of 
rubberlike material contained .within said sup- 
porting means, .a plurality of resilient members, 
each said resflient member being interposed be- 
tween one of said shoe mounts and said member 
45 of rubberlike ïmaterial and adapted fo transmit 
pressure from tre latter member to said mount, 
and compression applying means carried by said 
other member and having at least a portion 
thereof within said housing and in engagement 
0 with said member of rubberlike material, said 
compression-applying means holding said ruera- 
ber of rubberlike material under a predetermined 
conpression and thereby controlling tre force 
with .which said shoes are urged into engage- 
 ment with said friction surface, said shoes be- 
ing adapted to pivot on said mounts at least 
about axes perpendicular fo their direction of 
rotation and said ]ubricant being capable of dis- 
engaging said shoes from said surface whenever 
60 there is relative rotation between said shoes and 
said surface. 
3. In a device for transmitting torque, a pair 
of members adapted for rotation with respect to 
one another about a predetermined axis, one of 
6 said members providing a friction surface, means 
cooperating with said first-named member to 
provide a fiuid-tight housing, said housing con- 
taining a lubricant adapted to caver said shoe- 
engaging surface during operation of said device, 
70 and means connected tothe other o said mem- 
bers for frictionally engaging said surface, said 
last-named means comprising a plurality of fric- 
tion shoes, a plurality of mounts, each mount piv- 
atally mounting one of said friction shoes, sup- 
7 porting means for said mounts rigidly secured 



to said other member, a member of rubberlike 
material contained wittin said supporting means, 
a plurality of flexible members, each said exible 
member being interposed beween one of aid 
shoe mounts and said rubber-lïke maeriat aad 
adapted fo transmit pressure from -the laSter 
member to said mourir,-and means for iaDlding 
said rubberlike -rnember under a predetermined 
compression, thereby controlling the orce wi.th 
which said shoes are urged ino engagement With 
said shoe-engaging surface, sald tas$-named 
means comprising a member movble axially wi%h 
respect to the axis of rotation o said flrst-named 
members within one of the latter members and 
contained within said housing, and an element 
mounted on the exterior of sald housing upon 
one of said flrst-named members for varying the 
axial position of said axially rnbvabte member to 
vary the compression under which said member 
of yieldable material is held, said shoes being 
adapted to pivot .on said mounts at least about 
axes substantially perpendicular to their direc- 
tion of rotation and said lubricant being capable 
of disengaging said shoes from said surface when- 
ever there is relative rotation between said shoes 
and said surface. 
4. In a device for transmitting torque, a pair 
of members adapted for rotation with respect to 
one another about a predetermined axis, one of 
said members provlding a friction surface, means 
cooperating with said first-named member fo 
provide a fluid-tight housing, said housing con- 
taining a lubricant adapted fo cover said shoe- 
engaging surface during operation of said de- 
vice, a plurality of friction shoes for frictionally 
engaging said surface, an element flxed fo said 
other membre', a plurality of bail mounts carried 
by said element, each said mount serving as a 
pivotal mount for one of said shoes, and means 
carried by said etement for biasing said bail 
mounts in the direction of said shoCengaging 
surface to cause said shoes fo be pressed into 
frictional engagement with said surface, said last- 
nalned meoEns comprising a member of rubber- 
like material, a plurality of flexible, platelike 
members interposed between said member of rub- 
berlike material and said ball mounts and means 
mounted on said element for holding said mëm- 
ber of yieldable material under compression, said 
shoes being adapted fo pivot on said mounts af 
lcast about axes substantially parallel fo said 
axis of rotation and said lubricant being capable 
of disengaging said shoes from said surface when- 
ever there is relative rotation between said shoes 
and said surface. 
5. In a device for transmitting torque, a pair 
of members adapted for rotation with respect fo 
one another, elements of said members providing 
a housing for said device, one of said members 
l)roviding a friction surface on the interior of said 
housing, means within said housing cormected to 
the other of said members for frictionaHy engag- 
in.g said surface, said last-named means compris- 
ing a plurality of friction shoes normally in en- 
gagement with said surface, a plurality of mounts, 
each mount pivotal]y mounting one of said fric- 
tion shoes, supporting means for said mounts rig- 
idly secured to said other member, a member of 

'rubberlike material contained W.ithin said sup- 
poring means and a plurality of resilient mem- 
bers, each said resilient member being interposed 
between one of said shoe mounts and said mem- 
5 ber of rubberlike material and being adaped fo 
transmit pressure from the ltter member to said 
mount, and compression-applying means carried 
by said other member and having af least a por- 
tion thereof within said housing and in engage- 
t0 ment with said .member of rubberlike material, 
 said compression-applying means holding said 
member of rubberlike material under a predetr- 
mined compression and thereby controtling the 
force with which said shoes a urge d into en- 
] 5 gagement .with said shoe-engaging surface. 
.6. The device of claire 5 wh-erein the c0mpres- 
sion-applying means comprise a mo/able elCït 
in engagement with the member of rubberiike 
material, the position of said movable element 
20 with respect fo said member of rubberlik mae- 
rial being adjustable to vary the compression 
unàer which said member of rubberlike material 
is helà. 
7. The àevice of claim 6 wherein the comptes- 
05 sion-applying means incluàes a second element 
mounteà on one of saià pair of rotary members 
and accessible from the exterior of saià housing 
ïor aàjusting the position of saià movable ele- 
ment with respect to said member of rubberlike 
30 material. 
8. The àevice of claire 5 wherein the plurality 
of resflient members are springs of platelike con- 
figuration. 
9. The device of claire 8 wherein the plurality 
..5 of mounts are ball mounts. 
10. The àevice of claire 1 wherein the means 
for engaging saià member of rubberlike material 
and for holding the saine unàer compression 
comprise an element extending within the hol- 
«0 low polygonal member for engaging the member 
of rubberlike material and movable with respect 
thereto to vary the compression under which saià 
member of rubber]ike material is held, and means 
for engaging said movable element for aàjusting 
., the position thereof with respect fo saià member 
of rubberlike material. 
11. The device of claire 2 wherein each of said 
plurality of mounts is a ball mourir. 
12. The device of claire 11 wherein each said 
50 resilient member is a plate spring. 
OTTO E. WOLFF. 
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